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IHosicuuTenbLHAA 3aMHCKA

Kypc BHeypouHOU nesaTenbHOCTH «DPU3HMYECKU AKCIEPUMEHT MpeaHa3HauYeHa JJIsi OpraHu3aluu
BHEYPOYHOH JIeATENBHOCTH oOywarommxcss 9 kmaccoB. Ilporpamma kypca paspaboraHa ¢
UCIIOJIb30BAaHUEM  MeToAu4Yeckoro mocodusi «Peanuzanuss  o0pa3oBaTebHbBIX NPOrpaMm
€CTeCTBEHHOHAYYHOIi W TEXHOJIOTHYEeCKOl HampaBjeHHOCTell mo (u3HKe ¢ HCHOJIb30BAHUEM
odopynoBanuss meHTpa «Touka pocTa» B COOTBETCTBHM CO CIEAYIOUIMMH HOPMAaTHBHBIMHU
JOKYMEHTaMH:

— ®denepanbHblil 3akoH «O0 o6pa3zoBanun B POy 29.12.2012 Ne 273

— [Ipuka3 MunucrepctBa oOpa3oBanmsi W Hayku P®D ot 17.12.2010 Nel897 «O6
YTBEpKACHUH (DeepaTbHOr0 TOCYIapCTBEHHOTO 00IIe00pa30BaTeIbHOIO CTAHIaPTa OCHOBHOTO OOIIEro
obpazoBanus» (¢ u3MeHeHusAMH oT 29.12.2014 Ne1644, ot 31.12.2015 Nel577).

— @usuka. Paboune nporpammel. [Ipenmernas nmunus yueOHHKOB «Cdepbi». 7-9 Kiacch :
nocobue Ay yuuresneil o0ueoopasoBarenbHbix yupexaenuit / JI. A. Apremenkos, H. . Boponnosa, B.
B. XKymaes. — M.: IIpocsemenue, 2012.

Bueypounbiii kypc «®Pu3MUECKUH 3KCHEPUMEHT» IpelHa3HaueH A ydamuxcs 9-x KiaccoB
OCHOBHOM HIKOJIBI, ENAIIUX MPUOOPECTH OMBIT CAMOCTOSITEILHOTO MPOBEIEHUSI SKCIIEPUMEHTOB 10
¢usuke. Kypc moctpoeH ¢ omopoil Ha 3HAHUS M YMEHHUsS y4YallMXCs, TPHOOPETEHHBIC TIPH H3yUCHHUH
¢bu3uku B 7, 8-M Kjaccax, a TakKe pacUIMpeHre 3HAHUM M0 JaHHOW TeMme, KOTOPOE MPUTOIUTCS MPHU
n3y4eHHH Kypca ¢usukn. Kypc nmpeaMeTHo- OpueHTHPOBAHHBIN, TPUKIIATHOW, CHCTEMATH3UPYET 3HAHUS
yyammxcs O crnocobax wu3MepeHuss (QU3NYECKUX BEJIMYUH, CIOCOOCTBYET pAa3BUTHIO YMEHHS
aHATM3UPOBATh PE3yAbTaThl (U3NYECKUX OINBITOB W HAONIOACHWH, CO37aeT MPEINOCBUTKA IS
CTaHOBJICHUS M Pa3BUTHUSl y HIKOJIBHUKOB HCCIIENOBATENbCKONW KOMIETEHIIUMU, KOTOpas pacleHUBACTCS
KaK BaXHeWIIast ClocOOHOCTH YeI0BeKa K TTO3HAHUIO.

Onucanue mamepuaibho-mexnuueckoil oazovt yenmpa «Touka pocmay, ucnonb3yemozo 0

B cocraB nentpa «Touka pocta» mo ¢usuke BXOAAT Oa3oBast (oOs3arenbHasi) 4yacTb MU
JIOTIOJIHUTENbHOE O0OpynoBaHue. ba3oBas uyacTh COCTOMT W3 LU(MPOBBIX JATYMKOB U KOMIUIEKTOB
COITYTCTBYIOIUX AJIEMEHTOB JUIS OIBITOB IO MEXaHUKE, MOJEKYJISIPHOH (u3MKe, 3IeKTpOoJUHAMHUKE U
OMTHKE.

Kommnekranus 6ecripoBoIHOTO MyIbTHIATUHKA!

— OecnpoBoaHOM MynbTUAATYMK «Du3uka» 5 — 1 mrT.;
— TemnepaTypHbli 30H1 — | mT.;
— TrepMeTHuHas TpyOKa JUIs JaT4yuKa JAaBieHus — | mrT.;



— I U1t ©3MEPEHHsI MAarHUTHOTO TOJIs — | TIT.;
—  W3MEPUTENBHBIN IIyT (HAPSHKEHUE/TOK) — 2 MIT.;
— 30H[ JUIsl ©3MEPEHUSI MAarHUTHOTO TTOJIS — | 1mT.;

Jns u3ydeHus 3aKOHOB IIOCTOSHHOTO U TEPEMEHHOT0 TOKa B KOMIUIEKT BKIIFOUEHBI
JIOTIOJIHUTENLHO 3JIEMEHTHI JJICKTPUUECKUX IIEeTei: 1Ba pe3uctopa compotuBieHueMm mno 360 Owm, nBa
pesuctropa conporupieHueMm o 1000 OM, jmamriouka, KIKO4Y, peocTaT, JUOJ, CBETOAUOM, KOHAEHCATOp
émrocthio 0,47 Mk®, KaTymKa HHAYKTUBHOCTHIO 33 MI'H, HaOOp KaTyIIeK HHIYKTUBHOCTH.

JIByxkaHajpbHas  OpHUCTaBKa-ocIuuiorpad) mOpeaHa3HadeHa I UCCIEAOBaHUS  (OPMBI
ANEKTPUUYCCKUX CHTHAJIOB I10 ABYM KaHAJIaM IMyTEM BU3YaIbHOT'O HAOIIOACHUS M U3MEPECHUS X aMIUTHTY]T
Y BpEMEHHBIX WHTepBasioB. [IpucraBka sBiseTCs yNPOWEHHBIM aHAJIOTOM 3JIEKTPOHHOTO ocIuiorpada u
MpeTHa3HaueHa JIJIs HCIIOJIb30BaHMS B YI€OHOM IpoIriecce




OcHoBHbBIE IesIN Kypca.

1. Pa3BuTHe W aKTHBH3AIUS TBOPYECKOTO MBIIUICHUS yYaIllUXCs, OBIAJCHHE WMH HAyIHBIX
METOZOB TO3HAHUS NPUPOABI YEpe3 CHUCTEMY TBOPUYECKUX 3aJaHHid, MPOOJIEMHBI HSKCIEPUMEHT,
IpoBe/ieHuEe HAOJIIOACHUN EeCTECTBEHHOHAYYHOTO CcojiepaHusi. [i1yOokoe MOHMMaHUE Y4YaIlUuMHUCS
(bU3NYECKUX SBJICHUN; YMCHHE NMPUMEHSTh HAyYHBIC METOIbI HCCIICIOBAHUS; PA3BUTHE HAYYHOTO CTHIIS
MBILUIEHUS; CIOCOOHOCTh BUJETh M PeIIaTh MPOOJIEMBI, TUIAHUPOBATh M OLIEHUBATh CBOIO JIEATEIBHOCTD
U €€ Pe3yJIbTaThl.

2. @opMHpOBaHHE IIETIOCTHOTO MPEACTABICHUA O (UIUYECKUX BEIUYMHAX, PA3ITHYHBIX
cHCTEeMax eIWHUI] U3MEPCHUSI.

3. PasBurtue HaBBIKOB 00paOOTKH M aHAIH3a PE3yIbTATOB SKCIIEPUMEHTAIBHON 1EATEIIHOCTH.

4.  PasBuTHe CHOCOOHOCTH K HCCJIEIOBATEIHCKOW IEATEIBHOCTH Yepe3 CUCTEMY TBOPYECKUX
3aJJaHu, TPOOJIEMHBIN SKCIIEPUMEHT, MPOBEACHNE HAOIIOIEHUH €CTECTBEHHOHAYYHOTO COJEPKAHUS H
AKTHBU3AIMsI TBOPYECKOTO MBIIUICHUS YYAIIUXCs, OBJAJICHUE WMH HAYYHBIX METOJIOB ITO3HAHHS
MIPUPOJIBI

5. Oxka3zaHue IOMOIIH YYCHUKY B 000CHOBAaHHOM BbIOOpE MpoduiIs qanbHEHIIero ooydeHus.

OcHoOBHBIE 321241 Kypca

1. [T03HaKOMUTH ¢ OCHOBHBIMHM ITyTSIMU M METOJJaMH IPUMEHEHUs 3HAaHUM 10 (r3KKe Ha
[IPAKTHKE.

2. HayuuTb BBIIOJHATH SKCIIEPUMEHTANIBHBIC 33 JaHMUS.

3. YruyOuTh 3HaHHSA O METOAAX pacyueTa IMOTPEITHOCTEH N3MEPEHUSI.

4. Ilo3HaKOMUTBH C UCIIOJIB30BAHUEM U3MEPHUTENIbHBIX TPUOOPOB U IPUMEHEHUEM UX Ha
IIPAKTHKE.

5. CnocoOcTBOBaTh pa3BUTHUIO YMEHUI HA0NII0AATh, aHAIM3UPOBATh, YCTAHABIMBATh IPUUUHHO-
CJICZICTBEHHBIE CBSI3H, (POPMYIUPOBATh FMIIOTE3bl, 0OOCHOBBIBAsI UX U IPOBEPss Ha MIPAKTHKE.

6. CucremMaTH3UpOBaTh U 00OOIIUTH 3HAHUS YIAUIHXCS 00 SKCIIEPUMEHTAILHOM METO1e
MO3HAHUS TIPUPOJIBI.

7. Pa3BuBaTh KpUTUYECKOE MBIIUIEHUE T[IPU OLEHUBAHUU PE3YJIHTATOB MPOJEIIaHHBIX
AKCIIEPUMEHTOB.

8. BocnuteBaTh TpPymONMOOHE, TBOPUYECKOE OTHONICHHWE K TPYAy M WHHUIIMATHUBY, PACIIUPATH
MEXITPEIMETHBIE CBS3M MEXAY (U3UKOH M TPYAOBBIM OOyue€HHEM, MAaTEeMaTUKOM, MOMOraTh B BbIOOpe
JalbHenero npoguiis oOydeHus.

Cpoxk peanu3auum padoyeii yueOHoI mporpaMMspl — 0JIUH Y4€OHBIH To1.

OOuIasi XapaKkTepuCTHKA Kypca.

OKCIIepUMEHTAJIBHBIE 3aJaHMsl COJEP)KaT PEKOMEHJALMU 110 METOJUKE WX IPOBENEHUS,
MIPE/ICTaBICHbl MHCTPYKIIMU MOJCKA3KH JJI1 UX BBIIOJHEHUS, AaHbl MOsICHEHUsT K HUM. Hekoropelie u3
HUX PEKOMEHJIYeTCs BBIIIOJHATh HECKOJBKUMH CIIOCOOAMHU C UCMOJIb30BaHMEM Pa3HOT0 000pPY/IOBaHMUS.
B pabore co mkoibHMKaMHM Ha MEPBOE MECTO BBIXOJUT CaMOCTOSITENbHAs JEATEIbHOCTh YYalllUXCs,
IIPUMEHEHUE UMM HCCIIEI0BATENbCKUX METOAOB, Pa3BUTHE HABBIKOB I1OATAITHOTO BBINIOJHEHUS 3aJaHUS,
MPOEKTHAsE  JIeATENbHOCTh.  AKTyaJlbHbIM  SIBJSIETCSI  TOBBIIIEHME  MHTEpeca  ydalluxcs K
AKCIIEPUMEHTUPOBAHMIO. Y CIIEIIHOE U3yUEHUE JIEKTUBHOTO Kypca

«JKCnepUMeHT B (U3MKe» TMpeArnoiaraeT BBINOJIHEHHWE OINpEeAeNeHHbIX YCIOBHM, Haumbosee
BaXHBIMU U3 KOTOPBIX SABJISIOTCS CIIEAYIOIUE:

— 17151 TIOBBILIEHUS CTETIEHNU YCBOEHHUSI yueOHOro Marepuasia HIMPOKO HCIOIb3YeTCs COBPEMEHHAS
MYyJIbTUMEIMIHAS M NPOEKIMOHHAs TEeXHUKA, aBTOMAaTH3alMs y4eOHOro u JabopaTOpPHOro
9KCIIEPUMEHTOB U PacyeTOB, MAaTEMATUYECKOE MOEIMPOBAHUE;

— MpU U3YYEHUH TUCIHUIUIMHBI MCIONB3yeTcs MexayHapoaHas cucrema eaunun CU, a taxke
paccMaTpuBarOTC HECUCTEMHBIE €IMHULIBI U3MEPEHMS] B HCTOPUYECKOM PAKYpCE, JOJIbHBIE U
KpaTHbIE €AMHUIIBI U3MEPEHUS;



— ydJammecss ~ oOecliedeHbl ~ COBPEMEHHBIMH  y4eOHOW  JHTepaTypoi,  KOMIIBIOTEPHBIM
COIIPOBOKIACHUEM M METOJMKAMH MOBBIIIEHUS 3()(HEKTHUBHOCTH YCBOCHUS Y4eOHOTO MaTepHara.

B nporpammMe kypca ykazaHO MPUMEPHOE KOJWYECTBO YACOB HA M3YUYEHHE KaXKI0H TeMbl. MOKHO
BHOCUTh KOPPEKTHUBBI B paclpe/eleHue 4YacoB, YUYUTHIBAS TOATOTOBICHHOCTh Yy4YalluXcs, HX
3aMHTEPECOBAHHOCTH, JKEJIaHHE paboTaTh. Ha  3aHATHSAX IIKONBHUKHM HAa NPAKTUKE MO3HAKOMSTCS C
TEMH BUJIaMU JEATEIbHOCTH, KOTOPbIC SIBIAIOTCS BEAYIIMMHU BO MHOTMX MH)KEHEPHBIX M TEXHHMYECKHX
npodeccusx, CBI3aHHBIX ¢ IPAKTHYECKUM IPUMEHEHNEM (DU3HKH.

BaxXHbIM METOJJOJIOTHYECKUM MOMEHTOM SBJISIETCS TO, 4TO paboTa BeleTcsl B KOJUIEKTHBE
y4aluxcsi, UMEIOIUX CXOJHYI0 MOTHBAIMIO K Y4eOHOH nesrenbHOCTH. TO, 94TO KaXKIblii M3 UYICHOB
KOJIJICKTHBA 3aHST pEIICHUEM ONpPEeAeTICHHON Mpo0IeMbl, TO, YTO OH HE 3aMBIKAeTCs B €€ paMKax, HMEeT
BO3MOXXKHOCTh BBIPQXKaThb CBOM MBICIH, CIOPUTb, OTCTaWBaTh CBOU YOGKICHHS, M JeTaeT Wu3
YUEHHUYECKOTO KOJUIEKTHBA OOILIECTBO EAMHOMBIIUICHHUKOB. OMNBIT CaMOCTOSTEIBHOTO BBITOJHEHHS
CHaYaJa MpPOCTHIX (PU3NYECKUX HKCIIEPUMEHTOB, 3aT€M 33JIaHHH HMCCIIEIO0BATEIbCKOTO THUIIA MO3BOJIUT
m00 yOenuTbcs B TPAaBUIBHOCTH IPEIBAPUTEIBHOTO BBHIOOpA, JHUOO HW3MEHUTHh CBOM BBHIOOp U
nornpo0OoBaTh cedst B KAKOM-TO HHOM HAIlpaBJICHUH.

TpeGoBanus K YpOBHIO NOATOTOBKH.

Yuawuecs 6 konye Kypca odoyuenus oonscnol ymemap:

1. CaMoCTOATENBHO U MOTUBUPOBAHHO OPIaHU30BbIBATh CBOIO II03HABATEIBHYIO EATEIBHOCTD,
BJIa/IE€Th HaBbIKAMU OPTaHU3ALMU U YYACTHS B KOJJIEKTUBHOM €S TEIBHOCTH.

2. OpraHn3oBbIBaTh U MPOBOAUTH 3KCIIEPUMEHTAILHO-UCCIIEI0BATEIbCKYIO padoTy (BbIIBUrATh
TUIOTE3bl, MOAEINPOBATh, OCYILECTBIIATH IPOBEPKY, IPOTHO3UPOBATH PE3YJIbTAT).

3. CamocToATENbHO C€O3/7aBaTh QJrOPUTMBl [O3HABATEIBHOW JEATENbHOCTH JJIS  pEIICHUs
MO3HABATENBHBIX 33/1a4, OCYIIECTBIISATH MTOMCK HHPOPMAIINHU, KPUTHYECKH €€ OLCHUBATb.

4. Vcnonb30BaTh MYJIbTUMEIUNHHBIE PECYPChl U KOMIIBIOTEPHbIE TEXHOJOTUH ISl MPEACTaBICHUS
pEe3yJIbTaTOB AKCIEPUMEHTA. BBHIYMCIATH MOTPEIIHOCTH HPSIMBIX M KOCBEHHBIX M3MEPEHUI; OLIEHUBATH
CBOU y4eOHbI€ JOCTHKEHHUS], y4aCTBOBATh B JUCKYCCHH.

Ilepeuucnennvie ymenus gpopmupyromesa Ha 0CHO6e C1eOYIOUUX 3HAHUTL:
[{uki1 mo3HaHMS B €CTECTBEHHBIX HayKax: (DakTbl, TMIIOTE3a, SKCIIEPUMEHT, CIEICTBHSL.
Ponb 3kcriepuMeHTa B TO3HAHUH.
CooTHoIIeHNE TEOPUH U HKCIIEPUMEHTA B TO3HAHUH.
[IpaBuia moap30BaHMs U3MEPUTEIBHBIMU TPUOOPAMHU.
[IpoucxoxkaeHne NorpeHoCTed U3MEPEHUI, UX BUBI.
3anuch pe3yapTaTa NpsSMbIX U3MEPEHUH C yU€TOM IOTPEIHOCTH.

carwnhE

Osicuoaemote pezynomamol:

1. TlomydyeHuwe yd4amuMUCS TPEACTABICHUN O MeToAax (PU3UYIECKOrO IKCICPUMEHTATEHOTO
UCCIIeTOBAHMS, KaK BXKHOW YaCTHU METOJONOTUU (GUBUKH U PSAa JPYTUX HAYK.

2.  PasBurue:

— MHTepeca K UCCIIe0BATEILCKOMN IeATeTbHOCTH;

— yMEHUH:

— BBIOMpATH MpodIeMy A JaTbHEHIIero n3y4eHus,

— CTaBWTH LIETH HAOTIOACHUN,

— IUTAHUPOBAThH IKCIICPHMEHT,

— TmoAOHupaTh COOTBETCTBYIOIEE O0OPYAOBaHHE,

— TIPOBOJIUTH YKCIIEPUMEHTHI 1 00padaThIBaTh HX PE3Y/IbTATHI,

—  MOJIETMPOBATh (PU3NICCKHUE IMPOIIECCHI C MCIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHH,
— OBJIaJIceT HAaBBIKAMU UCCJICIOBATEIHLCKON paOOTHI.

3.  PesymbraTom palOTBl KaXXIOTO YyYallerocsi WM TPYIIbI SBISETCS: pa3paboTka MiiaHa
MPOBEJEHUST Y4eOHOro DJKCHEpHMEHTa MO OJHOM W3 H3Y4aeMbIX TeM; NpPUOOpEeTEeHHE HABHIKOB B
KOHCTPYHPOBAaHUHU ¥ HAJQKHBAHUH IMPOCTCUITNX MPHOOPOB U YCTAHOBOK; M3ydeHUE Pa3IMYHBIX BHUIOB
U3MepeHuil; yMeHne o0padaThiBaTh M aHAIM3HPOBATHh MOJNYUYEHHBIC PE3yNbTAaThl; YMEHHE MPUMEHSTH



MOJTyYeHHbIE 3HAHMA Ha MpaKTHKE, ydJamyecs OyAyT HMETh psji TMOATOTOBJIEHHBIX OTYETOB O
IIPOBE/ICHHBIX (PU3MUECKUX HAOIIOAECHUAX U SKCIIEPUMEHTAX.

4.  Pa3BuTHE IO3HABAaTEJIBHOIO MHTEpECAa U TBOPYECKOW AKTUBHOCTH Yydauuxcs. CrmoueHue
KOJIJIEKTHBA B IIPOLIECCE COBMECTHOM pabOTHI.

IIpuHuMnBI 0TOOPA COMEPIKAHUA M OPTAHU3ANNH Yy4eOHOT0 MaTepuaJia

Ipunyunvt omoopa cooeprcanus yueoHo2o mamepuana.

1. CooTBeTCcTBHE COZIEp)KaHUSI  YPOBHIO KJIACCUYECKON (PU3UKH, a TAK)KE YPOBHIO PA3BUTHSA
COBPEMEHHOW (PU3UKH.

2. CootBeTcTBHE CofiepkaHus M POpM MPebIBICHHUS 33424 TPEOOBAHHIM
rOCyJapCTBEHHBIX IPOrpaMM IO (U3HKE.

3. Bo3MoxHOCTh 00Y4EHHUsI aHATTN3Y YCIOBUN IKCIIEPUMEHTAIBHO HAOI0JaeMbIX SIBICHUH.

Oobuwue pekomenoauuu K nPoeeOeHuUI0 3aHAMUL

[Tpu u3yyeHnn Kypca MOTYT BO3HUKHYTh METOJIMUYECKUE CIIOKHOCTH, CBSI3aHHBIC C TEM, YTO 3HAHUHT
10 OOJIBIIMHCTBY Pa3AeNoB Kypca GU3UKHU Ha yPOBHE OCHOBHOM IIKOJIBI HEOCTATOYHO ISl OCO3HAHHOTO
BOCHIPUSATHS PSJIa pAaCCMAaTPUBAEMBIX BOIIPOCOB U 3a7ad.

bonbmias yacTh MaTepuaina, COCTaBISIONIAsl COJEp)KaHUE MPHUKIAJHOTO Kypca, COOTBETCTBYET
rOCy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIApTy (PU3MUECKOro 00pa3oBaHus HAa MPOPUIHBHOM YPOBHE,
MO3TOMY KYypC paciIupsieT KpyT MpeIMeTHbIX 3HaHUHN yJalluxcs.

[Tepen xax ol 1abopaToOpHON PabOTOM UM CAMOCTOSATEIHHBIM YKCIIEPHUMEHTOM:

— MPOBOAMTH MHCTPYKTAX MO TEXHHUKE OE30MacCHOCTH;, COOJII0IaTh aKKYPATHOCTh B PACIIONOKECHUH
prOOPOB TSI KAKIOU TPYIIIIEL, YTO IOMOXKET COKOHOMHTH BPEMSI;

— mepes KaKIou pabdoToOl HEOOXOAWMMO IOBTOPUTH TEOPHUIO MO O003HAYCHHON TEME; TEKCTHI
yKa3aHUU K SKCIIEPHUMEHTaM HY>KHO UMETh B HEOOXOIMMOM KOJIMYECTBE IK3EMILISPOB;

— BCE 9KCIIEpUMEHTAIIbHBIE PA0OTHI MOXKHO 3aMEHSATh 110 CBOEMY YCMOTPEHHUIO B 3aBUCUMOCTHU OT
MOATOTOBKH U UHTEPECOB IPYIIIBI, B 3aBUCUMOCTH OT HAJIUYHUS 000pyI0BaHUS.

Memoowt u opzanusayuonnvie popmul 00yuenus.

Mertoapl o0yuyeHMs, NMPUMEHsSEMble B paMKaXx  Kypca, MOTYT M JOJDKHBI OBITh JOCTaTOYHO
pazHooOpasHbeiMu. [Ipexne Bcero, 3To HcciaeaoBareibckas paboTa caMHUX Y4Yal[UXCs, COCTaBJIEHHE
IUIaHAa ITPOBEJEHUS SKCIEPUMEHTAIIBHOTO HMCCIEN0BAaHUA, a TAK)KE MOJATOTOBKA M 3alllUTa Y4allMMHCS
BBITIOJTHEHHON paboThl. B 3aBUCMMOCTH OT MHAMBHIYaJbHOTO IUIAHA YYWUTEIb JOJDKEH Ipeaararb
ydaluMcsl TIPESyCMOTPEHHBIM NpOrpaMMON IIE€PEUYEHb HSKCIEPUMEHTAIBHBIX 3aJaHUN Pa3IMIHOIO
ypoBHS ciokHOCTU. [IoMUMO HccenoBaTenbCKOro MeToja 1elIecoo0pa3Ho MCIOIb30BaHUE YaCTUYHO-
MIOUCKOBOTO, IPOOJIEMHOT0 U3JIOKEHHUS, a B OTJEJIbHBIX CIy4asxX HHPOPMAIMOHHO-UIUTIOCTPATUBHOTO.

JUia peanuzanuu 1eneil W 3agad JaHHOTO IMPHUKJIAJHOTO Kypca Iperoiaraercs HCIOJIb30BaTh
creaytomue (HopMbl 3aHATUN: SKCIEPUMEHTAJIbHbIE 3a/laHUSl B IMOCIENIOBATEIBHOCTH (OT MPOCTOrO K
CII0)KHOMY), KOTOpble OyIyT BBIMOJHATH (DYHKIUIO pa3BUBAIOLIETOCS OOYYEHMsI U YCIEIIHO pellaTh
3aaun  pedopMbl MPOPECCHOHATBHON IIKOJBI;, MPAKTUYECKHE pPAa0OThl yyalmuxcs B (U3NYECKOH
1a0b0paTopu U BBIOJIHEHUE TPOCTHIX 3KCHEPUMEHTANbHBIX 3aJaHUil B JOMalIHUX ycioBusx. Ha
MPAKTUYECKUX 3aHATHUAX MPHU BBIIOJHEHUH 3KCIIEPUMEHTAIBHBIX paboT ydaliuecs CMOT'YT NMPHOOpPECTH
HABbIKM TUIAHMPOBAHMSI (PU3NYECKOTO SKCIEpUMEHTa B COOTBETCTBHUM C IOCTaBICHHOW 3aJlauei,
HaydJarcsi BRIOMpPATh PAllMOHAIBHBIA METOA M3MEPEHUH, BBIIOJIHATH SKCIEPUMEHT U 00pabaThiBaTh €ro
pe3ynbTaThl. BbINOMHEHNE NPAKTUYECKUX M SKCIEPUMEHTAJIBHBIX 3aJaHUil TMO3BOJUT TNPUMEHUTH
NpUOOpETeHHbIE HABBIKM B HECTaHIApTHOM OOCTaHOBKE, CTaThb KOMIETEHTHBIMH BO MHOTHX
MPaKTUYECKUX Bompocax. JloMHUHAHTHON ke QopMoOi yueHus JJOJDKHA CTaTh HCCIEN0BaTENbCKas
NesITeIbHOCTh YUEHHKA, KOTOpas MOXET ObITh peain30BaHa Kak Ha 3aHATHUSAX B KJlacce, Tak M B XOJE
CaMOCTOSITENIbHOM paboThl ydauxcs. Bee 3aHSITHS TOMKHBI HOCUTH MPOOJIEMHBIN XapakTep U BKIIOYATh
B ce0sl caMOCTOATENIbHYIO paboTy. Bce BUABI MpakTUYECKUX 3aJlaHUi pacCUUTaHbl Ha UCIOJIb30BaHUE
TUIIOBOTO 000pYyI0BaHMs KaOuHeTa (GU3UKU U MOTYT BBIOJHATHCS B (hopme 1ab0paTOpHBIX pabOT WK B
Ka4yecTBE SKCIIEPUMEHTAIbHBIX 33/1aHUH 110 BEIOODY.

[IporpaMmMa Kypca OCHOBaHa Ha J€ATEIbHOCTHOM IMOAXOAE€ K OOYYEHHIO W IpeJroJiaraer



AJIEMEHTBl TMPOEKTHOW JEeATENbHOCTH (IpoBeneHHe MUHH-uccienoBanuii). Kypc obecneunBaer
IIPEEMCTBEHHOCTh B M3Y4Y€HUU (U3MKM B OCHOBHOM M cpenHell Ikone, (OpMUPYET TOTOBHOCTb
ydalmxcss K CaMOCTOSITEIbHOMY, OCO3HAaHHOMY IIPOBEIEHHUIO IKCIEPUMEHTAIbHON [EATENbHOCTH B
Kypce GU3UKHU, CIIOCOOCTBYET pa3BUTHIO MHTEPECA YYaAIIUXCSl K COBPEMEHHOW TEXHUKE U IPOU3BOJICTBY,
OPHEHTUPYET UX Ha BHIOOP €CTECTBEHHOHAYYHOTO MPO(HIIs.

Cpeocmea odyuenusn
OCHOBHBIMU CpeJICTBAMH O0YUYECHHSI PU U3YUYEHUH JIEKTUBHOTO Kypca SIBISIOTCS:
1. ®usuueckue npudOPHI.
2. T'paduueckue utrocTpaiuu (CXeMbl, YepTEKH, TpaduKn).
3.YueOHuKH (PU3HUKH IS CTAPIIUX KJIACCOB CPEIHEH IIKOJIBI.

ATTecTanus yyammxcsi

OneHka JesTeIbHOCTH YYaIUXCsl Ha 2JIEKTUBHOM Kypce IIPOM3BOIUTCS B BUJE 3a4era. [Tockombpky
Ha 3aHATHAX J3JICKTUBHOI'O KypCa Yy4YallueCsd BBIIOJIHAKOT MHUHH HWCCICAOBAHMA, HaGOPaTOpHHe u
IPaKTUYeCKHE paboOThl, TO KPUTEpUEM OLIEHKHU BbIOMpaeTcss TpeOOBaHUS K JAHHBIM BHUAAM Y4eOHOM
NEeATEIbHOCTH.
Ilpu ouenke nabopamopuvlx padbom yuumviearomcsa yMeHua:
- IIaHUPOBATH IMTPOBCACHUC OIIbITA,
- coOMpaTh YCTAaHOBKY IO CXEME;
- MOJIb30BAThCSl U3MEPUTENLHBIMU TIPHOOPAMU;
- IIpOBOAUTD Ha6JHOII€HI/I$[, CHUMATL IMOKa3aHWA U3MCPUTCIIbHBIX HpI/I60p0B, COCTaBJIATH
TaOJIUIIBI 3aBUCIMOCTH BEJIMYMH U CTPOUTH TPaUKH;
- OLICHMUBATbH U BBIUUCIIATH IOTPEIIHOCTH U3MEPEHUN;
- COCTABJIATh KPATKUN OTYET U JIeJIaTh BBIBOJIBI 10 MTPOETIaHHOI pabdoTe.
Crnenyer oOpamarh BHHMaHHE Ha OBJAJCHHE YYalIUMUCS NPAaBWIBHBIM YHOTpeOIeHUEM,
IIPOM3HOLICHUEM U IPaBONUCAHUEM (PU3MUECKUX TEPMHMHOB, Ha Pa3BUTHE YMEHUN CBSI3HO M3JIaraTh
M3y4aeMbIil MaTepHall.

Coaepxanue Kypca

. Metoabl n3mepenns (pu3nYecKUX BeJIUYHH - 1 yacos.

Ponb sxcniepuMenTa B Hayke. M3MepurenbHble mpubOpsl, MHCTPYMEHTHI, Mepbl. BbiOop MeTona
U3MEPEeHUN U U3MepUTEIbHBIX NMPHOOpoB. OCHOBHBIE U MPOU3BOAHBIE (PU3MUECKUE BETUYHMHBI U UX
u3MepeHusi.  AOCOJIOTHBIE M OTHOCUTEIBHBIE  TOIPEUIHOCTH  MPSMBIX  HU3MEpPEHUH.
HNHcTpyMeHTaNbHBIE TOIPEMIHOCTH U MOTPEIIHOCTH OTCUETA.

Il.  DxcnepuMeHTaIbHBIE PadoThI (33 uaca).

B nporpamMmy BXOIST 3KCIIEpUMEHTAIBHBIE 33]1a91 110 TeMaM Kypca (pU3UKU: MEXaHHUKa, TEIJIOBBIE
SIBIIGHUSI, METOJIbI UX PELICHHUS B COOTBETCTBHH C TOCYIapCTBEHHOW MporpamMmoit mo ¢usuke. B xoxme
MOJITOTOBKH K BBITIOJIHEHUIO 3aJaHUI ydJaluecs JOJDKHBI 3HAaTh (pU3MYecKue TMOHSATHS W (HOPMYITBI
pa3zienoB GUHUKU:

1. Mexanuka.

Macca. M3mepenne macchl Ten. [ImoTHOCTH BemiecTBa V3MepeHue mIOTHOCTH BeriecTBa. Pacuer
Macchl 1 00bema 1o ero miuotHoctu. Cuna. Cuna Tsokectu. Bee tema. M3mepenue Beca tena. Peruar.
Mowment cun. JlaBnenue. JlaBneHue >KUAKOCTH W Ta3oB. [lepenava naBieHHs KUIAKOCTIMH U Ta3aMH.
3akon [lackans. CooOmaronye cocyapl. 3aKOH COOOIIAIINXCS COCY/I0OB. MexaHndeckrue KojaeOanus u
BOJIHEL.

2. TemnjioBble sIBJIEHUSI.

KonnuecTBo TEIIOTHL, yAenbHAs TEIJIOEMKOCTh. YJeNnbHas TemIoTa NapooOpa3oBaHUs U
KOHJICHCAIIMU. Y IeJIbHAs TEIIOTa TUTaBJICHUS. Y paBHEHHE TEIUIOBOro OaiaHca. BirakHOCTh BO3Tyxa.

3. DJekTpuyecKHe sIBJICHUSI.



BenuuuHbl, XxapakTepusyromue 3ieKTpudeckuil Tok. 3akoH Owma. IlocnenoBaTenbHoe U
napajielIbHOe COeJUHEHNE NMPOBOJHUKOB. COOpKa 3JIEKTPUUYECKHX IeNel, COCTOSAIMMX M3 MCTOYHUKA
TOKa, aMIIepMeTpa M BOJBTMETpA, IJI€ HAarpy3KOW CIY>)KUT OTPE30K IPOBOJIOKU. Y IEIbHOE
COIIPOTHBIICHUE MaTepHUaa.

4. T'eomeTpnuecKasi ONTHKA.

3aKOHBI OTPa)KECHUS U IpenoMieHus. Buabl muH3. POKyC M ONTHYECKAas CUJIA JIMH3BI.

[TocTpoenne n300pa>keHust B TMH3AX.

KAJIEHIAPHO-TEMATHUYECKOE IIVIAHUPOBAHME.
Ne Tema 3ansiTust Oo0opynoBanue

1 Ponb sxcniepumenTa B Hayke. Mi3meputenbHbie mpuOopsHl,
MHCTPYMEHTHI, Mepbl. BeIOOp MeToa n3MepeHuit u
M3MEPUTENBbHBIX MPUOOPoB. OCHOBHBIE U POU3BOIHbIC
¢bu3nyeckue BeIIMYMHBI U UX U3MEpeHUsi. AOCONIOTHBIE U
OTHOCHTEJIBHBIE MIOTPEIIHOCTH IIPSAMBIX U3MEPEHUM.
MHCcTpyMEHTaJIbHBIE IOIPEIIHOCTH U IOTPEIIHOCTH OTCYETA.

2 N3mepenue cpenHeit I0THOCTH BellecTBa. M3mepenue Kommekt Nel
ApXHMe0BON CHIIBI obopynosanust OI'D-
3 HccreoBanue 3aBUCMMOCTH apXUMeJI0BOi CHITBI OT 00bEMa mabopaTopus.

MOrPYKEHHOM YaCTH TeJia U IIOTHOCTH KUAKOCTH

4 HccnenoBanue He3aBUCUMOCTHU apXHMeﬂOBOﬁ CHJIbI OT MAaCChl

Tena
5 H3mepenune :KECTKOCTU NPYKUHBI KommiekT Ne2
6 | Msmepenue koo dHIMEHTA TPEHHS CKOIBKEHHS obopynosarus OI'3-
nmabopaTopus.
7 H3mepenune pabOThI CHITBI TPEHUS], CUIIBL YIIPYTOCTH
8 HccnenoBanme 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHHS OT CHIIBI
HOPMAaJILHOTO JABJIECHHsI U PO/ia IOBEPXHOCTH
9 HccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH, BO3HUKAIOIIEH B
PY)XHHE, OT CTENEeHH AeOopMaIiy MPYKUHBI
10 | M3mepeHue 3JeKTPUYECKOT0 CONPOTHUBIICHHSI PE3UCTOPA. Kommuext Ne3
11 | Mi3MepeHHe MONIHOCTH U PabOTHI SJIEKTPUYECKOTO TOKA. obopynosamus OI'3-
nabopaTopus.

12 | UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAOILETO B
MIPOBOJHUKE (PE3UCTOPHI, JTAMIIOYKA), OT HAMPSKEHUSI Ha KOHIaX
IIPOBOJIHHKA.

O6opynosanue «Touka
pocTay: 1udposas
naboparopus Releon ¢
JATYUKAMHM TOKa,

HaIpsKCHUA,

13 | UccrnenoBanue 3aBUCUMOCTH COMPOTHBIICHHSI OT JUTHHBI
IIPOBOJHHUKA, IUIOLIAJH €r0 MONEPEYHOr0 CEUECHUS U YAEIBHOIO
CONPOTHUBIICHHUS.

TEMIEPATYPHI,
14 | IIpoBepka npaBuia A 3JIEKTPUUECKOT0 HAIPSKEHUS TTPU OCBEIIEHHOCTH, IATYUK
IIOCJIEI0BATEIBHOM COEIMHEHUH IIPOBOIHUKOB. raJIbBAHOMETD.
15 | IIpoBepka mpaBuiia Ajsi CHIIbI 3JIEKTPUUECKOT0 TOKA MPU
NapajuIeIbBHOM COEIMHEHNU TPOBOJAHUKOB (PE3UCTOPHI U
JIAMITIOYKA).
16 | Usyuenue 3axona J[xoynsa-Jlenna. Mzyuenue 3aBUCUMOCTH
MomHocTy U KITJ] ncTouHMKa OT HANPSKEHUST HAa Harpys3Ke.
17 | 3mepeHue ONTHYECKOM CHIIbI COOMPAIOLIEH JTHH3bI. Kommnekt Ne4
18 | Usmepenue OKYCHOrO paccTOsIHUS coOuparomeil TuH3k! (110 obopynosarus OI'D-




CBOMCTBY PaBEHCTBA pa3MEpPOB MpPEAMETa U U300paKeHUs, KOTa nabopaTopusl.
MpeIMET PacIoyIOKEH B IBOMHOM (hoKyce). O6opynoanie «Touka

19 | M3mepeHue nokaszaressi MpeJOMIICHHS CTEKIIA. pocTa»: nudposas

20 | Vccnenopane cBOHCTBA H30GPAKEHHsI, TIOMYHEHHOTO ¢ oMompio | 1300paTopus Releon ¢
coOuparomiei JIMH3bIL. AaTINKaMH ToKa,

1 HAIPSKCHUS,
HccnenoBanust uaMeHeHHs (POKYCHOTO PACCTOSHHUS JIBYX TeMIepaTypi
CJIO’)KEHHBIX JIMH3.

22 | UccnemoBanue 3aBUCUMOCTH yTila MPEIIOMIICHUS OT YTJia TaIeHUs
Ha rPaHUIIE BO3JYX — CTEKJIO.

23 | U3mepenue cpeHei CKOPOCTH ABMKECHUS OpyCcKa MO HAKIIOHHON Kommnekt Ne5
TUIOCKOCTH, YCKOPEHHUsI OpycKa MpH JABMXKEHUH 110 HAKJIOHHOW obopynoBanust OI'3-
IockocTy. MccnenoBanue 3aBUCUMOCTH YCKOpEHUs OpycKa OT nabopaTopus.
yriia HaKJIOHA HaIPaBJISIOUICH. OGopyopanue «Touka

24 | VI3mepeHue 4acTOThI U TIepruoa KojaeOaHHi MaTeMaTHIeCKOTO pocray: nubposas
MasiTHHKA. MI3MepeHue 4acToThl U Neproia KojieOaHuit aaboparopus Releon ¢
PY)KUHHOTO MasiTHUKA (C QJIEKTPOHHBIM CEKYHJIOMEPOM). JaTYNKOM YCKOPEHUS

25 | Hccnenosanue nepuosa (4acToThl) KoneGaHuil HUTSHOTO (akcenepometp).
MasiTHUKA OT JUIMHBI HUTH.

26 | MccnenoBaHue neproja KoieOaHuid Ipy>KUHHOTO MasTHUKA OT
MAacChl Ipy3a M KECTKOCTH MPYKHUHBI.

27 | UccnemoBanune HE3aBUCUMOCTH TIEPHUOIa KOJICOAHUH HUTSIHOTO
MasiTHUKA OT Macchl rpy3a.

28 | M3mepeHre MOMEHTA CHIIBI, IEMCTBYIOIIEro Ha peraar. [IpoBepka Kommnext Ne6
yCJIOBHSI PABHOBECHS pPhlYara. obopynoBanust OI'3-

29 | Usmepenue paboThl CHIILI YIIPYTOCTH IIPU HOIBEME IPy3a ¢ n1abopaTopus.
MTOMOIIIBIO HETMOABIKHOTO OJIOKA.

30 | U3mepenue pabOTHI CHIIBI YIPYTOCTH MIPU TOABEME TPYy3a C
MMOMOIIBIO MTOABHKHOTO OJIOKA.

31 | M3mepeHue yenbpHON TEIUIOEMKOCTH METAJUIMYECKOTO IIMIIHHApA. Kommuiext Ne7

32 | U3mepeHue KOMYECTBA TEIIOTHI, TIOTY4EHHOTO BOIOM obopyznosanus OI'3-
KOMHATHOM TeMIepaTypbl QUKCHPOBAHHOM MAcCOM, B KOTOPYHO naboparopus.
OMYIIEH HATPEThIN ITUIHHJIP. Ob6opynoBanne «Touka

33 | 3mepeHue KOMYeCcTBa TEIIOThI, OTAAHHOTO HATPEThIM %OCTa»' HHd)I_\?OIBa’I
[UTHHPOM TOCJIE OMYCKAHHS €ro B BOJY KOMHATHOW aboparopus REIEON €
TeMIIepaTypBL. JaTYNKOM TEMIIePATYPhI
HccnenoBanre n3MEHEHHS TEMITEPATYPhI BOJIbI P Pa3IUUHBIX
YCIIOBHSIX.
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